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Epitome 



(57) [Abstract] 

[Technical problem] In the bending brake which has the driving shaft of three or more shafts, 
bending amendment of a plate is performed to easy and accuracy, without moreover having an 
adverse effect on actuation of a ram. without using equipment with special wedge equipment etc. 
[Means for Solution] Bending data inputted beforehand A minimum location, a synchronousr- 
control execution area, an independent-control execution area, and the passing speed of each 
driving shaft in the independent-control execution area are calculated, respectively in the 
slowness-and~fastness starting position list of each driving shaft at the time of bending, and all 
driving shafts are dropped synchronously at high speed, and it is made to descend with a low 
speed up to a slowness-and-fastness starting position, on the occasion of bending, so that each 
driving shaft may be simultaneously arrived at the minimum location for every driving shafts of 
these from a slowness-and-fastness starting position combining said synchronousr control and 
independent control up to a minimum location. 

[Translation done.] 




> 
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[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the ram control approach of the bending brake which bends a plate by collaboration 
with metal mold when supported by the ram which has the driving shaft of three or more shafts, 
and the Shimokane mold supported by the fixed angular table so that opposite arrangement may 
be carried out at top [ this ] metal mold. With the bending data inputted beforehand, in the 
slowness-and-fastness starting position list of each driving shaft at the time of bending A 
minimum location. Calculate the synchronousr-control execution area to which each driving shaft 
is synchronized and is moved, the independent-control execution area to which each driving shaft 
is moved independently, and the passing speed of each driving shaft in the independent-control 
execution area, respectively, and bending is faced. Drop all driving shafts synchronously at high 
speed up to a slowness-and-fastness starting position, and said synchronousr control and 
independent control are combined from a slowness-and-fastness starting position up to a 
minimum location. The ram control approach of the bending brake characterized by dropping each 
driving shaft with a low speed so that it may arrive at the minimum location for every driving 
shafts of these simultaneously. 

[Claim 2] The ram control approach of a bending brake according to claim 1 that a synchronousr 
control is performed from said slowness-and-fastness starting position up to a predetermined 
synchronousr-control termination location, and an independent control is performed from this 
synchronousr-control termination location up to a minimum location. 

[Claim 3] The ram control approach of a bending brake according to claim 1 that an independent 
control is performed from said slowness-and--fastness starting position up to a predetermined 
amendment termination location, and a synchronousr control is performed from this amendment 
termination location up to a minimum location. 

[Claim 4] The ram control unit of a bending brake characterized by providing the following Metal 
mold when supported by the ram which has the driving shaft of three or more shafts It is the ram 
control unit of the bending brake which bends a plate by collaboration with the Shimokane mold 
supported by the fixed angular table so that opposite arrangement may besides be carried out at 
metal mold, (a) With the bending data inputted beforehand, in the slowness-and-fastness starting 
position list of each driving shaft at the time of bending Minimum location, It is based on the result 
of an operation of this operation means, an operation means to calculate the synchronousr-control 
execution area to which each driving shaft is synchronized and is moved, the independent-control 
execution area to which each driving shaft is moved independently, and the passing speed of each 
driving shaft in that independent-control execution area, respectively, and (b) — Move all driving 
shafts synchronously at high speed up to said slowness-and-fastness starting position, and said 
synchronousr control and independent control are combined from a slowness-and-fastness 
starting position up to a minimum location. The control means which controls these driving shafts 
to move all driving shafts at the same rate in said synchronousr-control execution area, to make it 
move according to an individual with the passing speed for every driving shaft in said independent- 
control execution area, and to arrive each driving shaft at the minimum location for every driving 
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[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ram control approach and control unit of a 
bending brake which bend a plate by collaboration with metal mold when supported by the ram 
which has the driving shaft of three or more shafts, and the Shimokane mold supported by the 
fixed angular table so that opposite arrangement may be carried out at top [ this ] metal mold. 
[0002] 

[Description of the Prior Art] Generally, in a bending brake, while opposite arrangement of a ram 
and the fixed angular table is carried out The soffit section of a ram is equipped with top metal 
mold (punch), and the upper part of a fixed angular table is equipped with the Shimokane mold 
(die), respectively. He compresses a work piece between these top metal mold and the Shimokane 
mold, and is trying for a necessary angle of bend to bend by inserting a tabular work piece 
between these top metal mold and the Shimokane mold, and operating a ram by the oil hydraulic 
cylinder or the AC servo motor. 

[0003] By the way, in this kind of bending brake, in case bending of a ram and a fixed angular table 
is amended, amendment crowning is set up or, most generally the method of attaching wedge 
equipment in the body of a machine, and attaching the compensator which bending by the load is 
detected, and a ram (actuation table) is incurvated to convex, and amends bending is taken. 
[0004] However, by the approach using wedge equipment etc., while equipment itself becomes 
complicated, there is a trouble that it cannot amend while adjustment of amendment of bending 
becomes difficult and a plate is processed. Moreover, by the approach of incurvating a ram 
(actuation table), there is a trouble that an excessive thrust is required for a driving gear, and a 
driving source becomes large-sized. 

[0005] In order to solve such a trouble, these people have already proposed easy and the ram 
control approach of a bending brake which can be performed to accuracy for bending amendment 
of the plate at the time of bending in a prior invention (Japanese Patent Application No. No. 
159399 [ nine to ]) by combining the synchronousr-control execution area which synchronizes 
each driving shaft and moves it although each driving shaft attached in a ram is driven, and the 
independent-control execution area to which each driving shaft is moved independently. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in said prior invention, since reference is not 
made by the passing speed of each driving shaft in an independent-control execution area, when 
the passing speed of each driving shaft with which halt locations differ mutually is the same rate, 
even if a certain driving shaft stops, the situation that only some [ other ] driving shafts are 
moving occurs, and there is a trouble that this has an adverse effect on actuation of a ram. For 
example, it is in the middle of migration of a migration shaft, and the situation of a time lag arising 
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in positioning of a migration shaft, and having an adverse effect on positioning accuracy, or having 
[ **** / and / having adverse effects such as a location gap and an overload, on other stopped 
driving shafts ] an adverse effect on the bending precision of a work piece can be considered. 
[ that a synchronous gap occurs ] 

[0007] This inventions are easy and a thing aiming at offering the ram control approach and 
control unit of a bending brake which can be performed to accuracy about bending amendment of 
a plate in the bending brake which was made in order to cancel such a trouble, and has the driving 
shaft of three or more shafts, without moreover having an adverse effect on actuation of a ram, 
without using equipment with special wedge equipment etc. 
[0008] 

[Means for Solving the Problem and its Function and Effect] In order to attain the above- 
mentioned object, the ram control approach of the bending brake by the 1st invention It is the ram 
control approach of the bending brake which bends a plate by collaboration with metal mold when 
supported by the ram which has the driving shaft of three or more shafts, and the Shimokane mold 
supported by the fixed angular table so that opposite arrangement may be carried out at top 
[ this ] metal mold. With the bending data inputted beforehand, in the slowness-and-fastness 
starting position list of each driving shaft at the time of bending A minimum location, Calculate the 
synchronousr-control execution area to which each driving shaft is synchronized and is moved, 
the independent-control execution area to which each driving shaft is moved independently, and 
the passing speed of each driving shaft in the independent-control execution area, respectively, 
and bending is faced. It is characterized by dropping all driving shafts synchronously at high speed, 
and making it descend with a low speed so that each driving shaft may be simultaneously arrived 
at the minimum location for every driving shafts of these from a slowness-and-fastness starting 
position combining said synchronousr control and independent control up to a minimum location up 
to a slowness-and-fastness starting position. 

[0009] In this 1st invention, the slowness-and-fastness starting position of each driving shaft at 
the time of bending, a minimum location, a synchronousr-control execution area, an independent- 
control execution area, and the passing speed of each driving shaft in that independent-control 
execution area calculate first with bending data, such as bending product information, processing 
information, and metal mold information. And all driving shafts descend for example, from an upper 
limit location at high speed up to a slowness-and-fastness starting position synchronizing with the 
time of bending, after arriving at this slowness-and-fastness starting position, a synchronousr 
control and an independent control are combined and all shafts descend with a low speed to a 
minimum location. At this time, if it puts in another way so that each driving shaft may arrive at 
the minimum location for every driving shaft of that simultaneously in the independent-control 
execution area in process which reaches a minimum location from a slowness-and-fastness 
starting position, it will, be controlled to make passing speed of that driving shaft adjustable 
according to the movement magnitude of each driving shaft, and to move between the always 
same time intervals. Thus, since all driving shafts can always be simultaneously stopped by 
controlling each driving shaft even if the halt locations of each driving shaft differ, generating of 
the situation where only some driving shafts are moving can be avoided, and the adverse effect to 
actuation of rams, such as a synchronous gap and a location gap, can be avoided. In this way, 
without using special equipments, such as wedge equipment, it becomes easily possible about 
bending of a plate to amend to accuracy, and it becomes possible to amend by bending but, 
pressurizing a plate. 

[0010] In this invention, a synchronousr control is performed from said slowness-and-fastness 
starting position up to a predetermined synchronousr-control termination location, and an 
independent control can be performed from this synchronousr-control termination location up to a 
minimum location. According to such a mode, since bending amendment processing is performed 
near the minimum location of each driving shaft, when performing especially bending amendment at 
high speed, it can apply. 

[0011] Moreover, an independent control is performed from said slowness-and-fastness starting 
position up to a predetermined amendment termination location as other modes, and it may be 
made to perform a synchronousr control from this amendment termination location up to a 
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minimum location. According to this mode, since bending amendment processing is performed 
before the minimum location of each driving shaft, when performing especially bending amendment 
with high degree of accuracy, it can apply. 

[0012] Next, the ram control unit of the bending brake by the 2nd invention It is the ram control 
unit of the bending brake which bends a plate by collaboration with metal mold when supported by 
the ram which has the driving shaft of three or more shafts, and the Shimokane mold supported by 
the fixed angular table so that opposite arrangement may be carried out at top [ this ] metal mold, 
(a) With the bending data inputted beforehand, in the slowness-and-fastness starting position list 
of each driving shaft at the time of bending Minimum location, It is based on the result of an 
operation of this operation means, an operation means to calculate the synchronousr-control 
execution area to which each driving shaft is synchronized and is moved, the independent-control 
execution area to which each driving shaft is moved independently, and the passing speed of each 
driving shaft in that independent-control execution area, respectively, and (b) — Move all driving 
shafts synchronously at high speed up to said slowness-and-fastness starting position, and said 
synchronousr control and independent control are combined from a slowness-and-fastness 
starting position up to a minimum location. In said synchronousr-control execution area, all driving 
shafts are moved at the same rate. It is characterized by having the control means which controls 
these driving shafts to make it move according to an individual with the passing speed for every 
driving shaft in said independent-control execution area, and to arrive each driving shaft at the 
minimum location for every driving shafts of these simultaneously. 

[0013] This 2nd invention is concerned with the equipment for realizing concretely the ram control 
approach of the bending brake by said 1st invention. In this 2nd invention, the slowness-and- 
fastness starting position of each driving shaft at the time of bending, a minimum location, a 
synchronousr-control execution area, an independent-control execution area, and the passing 
speed of each driving shaft in that independent-control execution area calculate with an operation 
means from bending data, such as bending product information, processing information, and metal 
mold information. And after all driving shafts' descending for example, from an upper limit location 
at high speed up to a slowness-and-fastness starting position synchronizing with the time of 
bending and arriving at this slowness-and-fastness starting position by the control means based 
on this result of an operation, a synchronousr control and an independent control are combined 
and all shafts descend with a low speed to a minimum location. At this time, from a slowness-and- 
fastness starting position, in the synchronousr-control execution area in process which reaches a 
minimum location, all driving shafts are moved at the same rate, on the other hand, in an 
independent-control execution area, according to the movement magnitude of each driving shaft, it 
is moved according to an individual and each driving shaft arrives at the minimum location for 
every driving shafts of these simultaneously with the passing speed for every driving shaft of that. 
In this way, since all driving shafts can always be simultaneously stopped even if the halt locations 
of each driving shaft differ, generating of the situation where only some driving shafts are moving 
can be avoided, and the adverse effect to actuation of rams, such as a synchronous gap and a 
location gap, can be avoided. Consequently, without using special equipments, such as wedge 
equipment, it becomes easily possible about bending of a plate to amend to accuracy, and it 
becomes possible to amend by bending but, pressurizing a plate. 
[0014] 

[Embodiment of the Invention] Next, the gestalt of concrete operation of the ram control approach 
of the bending brake by this invention and a control unit is explained, referring to a drawing. 
[0015] The side elevation of this bending brake and drawing 3 of the front view of the bending 
brake which drawing 1 requires for one example of this invention, and drawing 2 are the control- 
system block diagrams of this bending brake. 

[0016] In the bending brake of this example, a fixed angular table 1 and this fixed angular table 1 
are equipped with the ram 2 by which rise-and-fall actuation is carried out by carrying out at least 
a pair, the die (Shimokane moid) 4 which has a V character-like mold groove through the die 
supporting structure 3 is held on the top face of a fixed angular table 1, the lower part of a ram 2 
is countered at a die 4, and it is equipped with punch (top metal mold) 5 through the punch 
supporting structure 6. 
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[0017] The side frames 7 and 8 of a couple are formed in the both ends of said fixed angular table 
1 at one. and the support frame 9 is formed so that the upper bed section of each side frames 7 
and 8 may be connected. And the ram driving gears [ two or more (this example four pieces) ] 
lOa-lOd are attached in this support frame 9, and the ram 2 is connected with the soffit section 
which are these ram driving gears 10a-10d. In this way, when a ram 2 moves vertically by 
actuation of the ram driving gears 10a-10d, the work piece W inserted between punch 5 and a die 
4 is bent. 

[0018] Each ram driving gears 10a~10d tell the ball screw 13 by which that driving force is 
connected with the ram 2 through the timing belt 12 by making into a driving source AC servo 
motors 1 la-1 Id prepared back, and they are constituted so that servo motors [ 1 1a-1 Id ] 
revolution driving force may be changed into the migration force of the vertical direction by this 
ball screw 13 and the welding pressure to a work piece W may be generated. 
[0019] The vertical location of said ram 2 is detected by the linear encoders 14a-14d prepared 
corresponding to an each ram driving gears [ 10a-10d ] driving shaft location, and each servo 
motors 11a-11d have become that feedback control carried out through servo amplifiers 16a~16d 
according to each axial location by inputting the detection data into NC unit (multiaxial NC unit) 
15. Here, said linear encoders 14a-14d are supported by the amendment bracket 17 constituted by 
the beam which connects the side plate of two sheets prepared so that each side frames 7 and 8 
may be met, and a side plate on either side. By such configuration, these linear encoders 14a-14d 
are not influenced of deformation by the change of load of side frames 7 and 8, and the thing for 
every shaft of a ram 2 for which a location is measured absolutely is possible. 
[0020] The control panel (pendant control pane!) 24 containing the drop which displays the I/O 
device and the various data for I/O of bending data etc. is hung through the arm 25 which can 
circle freely on the support frame 9. Moreover, the control panel 20 which contains control 
equipments which calculate based on various data, such as NC unit 15 and a servo amplifier, is 
attached in the flank of a body frame. Furthermore, the foot switch 26 for step actuation is formed 
in the flank lower part of a body frame. 

[0021] In NC unit 15, the active position (a slowness-and-fastness location and minimum location) 
of a ram 2, the passing speed of a ram 2, and welding pressure (pressure required for bending) 
calculate based on the bending data inputted from a control panel 24. In addition, these data can 
also be inputted by the operator from a control panel 24. 

[0022] If an operating command is given to a ram 2 when an operator steps on a foot switch 26, a 
rate command and the maximum (torque limitation value) of torque required for ram actuation will 
be given from NC unit 15 to servo amplifiers 16a-16d. In said servo amplifiers 16a-16d, an 
actuation command is emitted by servo motors 11a-11d with the rate command and torque 
limitation value which were given. Moreover, an encoders [ which are built in these servo motors 
1 1a-11d / 18a-18d ] output pulse is fed back to servo amplifiers 16a-16d. Servo amplifiers 16a- 
16d compute a rate based on the signal from these encoders 18a-18d, and control servo motors 
11a-11d to approach the speed signal inputted from NC unit 15. 

[0023] On the other hand, the position feedback signal from linear encoders 14a-14d is inputted 
into NC unit 15, and NC unit 15 positions a ram 2 to a target position based on this position 
feedback signal. 

[0024] In the bending brake of this example, on the occasion of bending of the work piece W by 
descent of a ram 2, it bends in NC unit 15 and amendment processing is performed. Next, the flow 
chart shown in drawing 5 explains, referring to the explanatory view of operation shown in drawing 
4 in the processing flow of this bending amendment processing. 

[0025] SI: Input bending data, such as bending product information, processing information, and 
metal mold information, from a control panel. 

S2: Calculate the slowness-and-fastness starting position (slowness-and-fastness location) of a 
ram 2 based on input data. In addition, this slowness-and-fastness location is set as the work 
piece W in consideration of a blemish being attached or a location gap arising, if the punch 5 
attached in the ram 2 collides with a work piece W rapidly. 

S3: Calculate the minimum location of each each ram driving gears [ which considered bending 
amendment / 10a-10d ] driving shaft. 
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[0026] S4: In order to set up the maximum of welding pressure which joins a work piece W at the 
time of bending, calculate need welding pressure according to input data. 

S5: Calculate a front location a little as the synchronousr-control termination location at the time 
of ram descent, and a synchronousr-control starting position at the time of ram lifting from the 
highest location in the minimum location of each driving shaft calculated at step S3. 
S6: Calculate the passing speed for every driving shaft based on the distance from a 
synchronousr-control termination location to the minimum location of each driving shaft. About 
the calculation flow of this passing speed, it mentions later with the flow chart shown in drawing 6 . 

S7: When an operator steps on a foot switch 26, start descent of a ram 2. 
[0027] S8: From an upper limit location to a synchronousr-control termination location, 
synchronize all driving shafts and descend horizontally (with the same passing speed). In this case, 
it descends from an upper limit location at high speed up to a slowness-and-fastness location, and 
descends from a slowness-and-fastness location with a low speed up to a synchronousr-control 
termination location as shown in drawing 4 . Moreover, when it goes into this low-speed area, it is 
made for the force more than need welding pressure not to occur. 

S9: Cancel the synchronized operation of all driving shafts and descend independently to the 
minimum location of each driving shaft, after arriving at a synchronousr-control termination 
location. It is made to move in this independent-control field the individual rate for every driving 
shaft computed at step S6. In addition, if it arrives at a minimum location, predetermined time 
maintenance of the ram 2 will be carried out. 

[0028] S10 : termination of processing raises each shaft independently to the synchronousr- 
control starting position at the time of lifting. In addition, when the deflection of each shaft 
becomes beyond a reference value at the time of processing termination, it goes up, performing 
torque limitation. 

S11-S12: After each shaft goes up to a synchronousr-controi starting position, synchronize all 
driving shafts, go up to an upper limit location at high speed (with the same passing speed), and 
stop in an upper limit location. 

[0029] Next, the calculation flow of the passing speed at the time of the independent control of 
each driving shaft explained at the above-mentioned step S6 is explained in full detail with the flow 
chart shown in drawing 6 . 

[0030] S61: Calculate the distance of the field (independent-control execution area) which 
performs the independent control of each driving shaft with the synchronousr-control termination 
location calculated from the input data, and a minimum location. 

The longest distance (the maximum travel) Lmax in the distance of each driving shaft calculated at 
step S61 in front of S62: is calculated. 

S63: Set the passing speed of the driving shaft which has the maximum travel Lmax as the rate F 
set up beforehand. 

[0031] S64: Calculate the passing speed Fn (n- 1, 2, ..) of each driving shaft as follows from the 

ratio of the travel Ln (n= 1, 2 ) of each driving shaft, and Lmax, and a rate F. 

passing speed [ of eye one shaft ]: — passing speed [ of an F1=FxL1/Lmax biaxial eye ]: — 
passing speed [ of eye an F2=FxL2/Lmax-n shaft ]: — Fn=FxLn/Lmax [0032] In the bending brake 
which has four driving shafts like this example, when it has a relation as the travel of each driving 
shaft indicated to be to drawing 7 , since the distance of eye three shafts is the longest, it 
becomes Lmax=L3. and the passing speed of each driving shaft is as follows, 
passing speed [ of eye one shaft ]: — passing speed [ of eye Fl=FxL1/L32 shaft ]: — passing 
speed [ of eye F2=FxL2/L33 shaft ]: — passing speed [ of eye F3=FxL3/L34 shaft ]: — 
F4=FxL4 / L3 [0033] As mentioned above, since according to this example all driving shafts can be 
simultaneously stopped even if the halt locations of each driving shaft differ, generating of the 
situation where only some driving shafts are moving can be avoided, and the adverse effect to 
actuation of rams, such as a synchronous gap and a location gap, can be avoided. Since it is 
carried out as [ perform / in the minimum location of each driving shaft / bending amendment 
processing ] in the case of this example, it applies and is suitable when performing especially 
bending amendment at high speed. 
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[0034] Although said example explained what performs bending amendment processing in the 
minimum location of each shaft, the example which performs this bending amendment processing 
before the minimum location of each shaft is also possible. The example in the case of carrying out 
before a minimum location in this way is shown in drawing 8 and drawing 9 , and it is the flow chart 
with which drawing 8 shows the explanatory view of the bending amendment processing of 
operation, and drawing 9 shows the processing flow of the bending amendment processing. 
Hereafter, it explains according to this flow chart. 

[0035] T1: Input bending data, such as bending product information, processing information, and 
metal mold information, from a control panel. 

T2: Calculate the slowness-and-fastness starting position (slowness-and-fastness location) of a 
ram 2 based on input data. In addition, this slowness-and-fastness location is set as the work 
piece W in consideration of a blemish being attached or a location gap arising, if the punch 5 
attached in the ram 2 collides with a work piece W rapidly. 

T3: Calculate the minimum location of an each ram driving gears [ which considered bending 
amendment / 10a-10d ] driving shaft. 

[0036] T four: In order to set up the maximum of welding pressure which joins a work piece W at 
the time of bending, calculate need welding pressure according to input data. 

T5: Only the respectively same die length calculates a front location from the minimum location of 
each driving shaft calculated by step T3 as a synchronousr-control starting position (independent- 
control termination location) of each driving shaft. Moreover, a front location is calculated a little 
as a synchronousr-control starting position at the time of ram lifting from the highest location in 
the minimum location of each driving shaft. 

T6; Calculate the passing speed for every driving shaft based on the distance of a slowness-and- 
fastness location and the synchronousr-control starting position at the time of the descent 
calculated at step T5. The point performed about the calculation flow of this passing speed based 
on each axial travel of an independent-control field is the same as said example (flow chart shown 
in drawin g 6 ). 

T7: When an operator steps on a foot switch 26, start descent of a ram 2. 

[0037] T8: From an upper limit location to a slowness-and-fastness location, at high speed, 

synchronize all driving shafts and descend horizontally (with the same passing speed). 

T9: Cancel the synchronized operation of all driving shafts and descend independently with a low 

speed to the synchronousr-control starting position (independent-control termination location) of 

each driving shaft, after arriving at a slowness-and-fastness location. It is made to move in this 

independent-control field the individual rate for every driving shaft computed at step T6. In 

addition, when it goes into this low-speed area, it is made for the force more than need welding 

pressure not to occur. Moreover, servo parameters, such as a location loop gain, are changed into 

the value for processing set up beforehand. 

T10: Synchronize all driving shafts and descend to the minimum location of each driving shaft, 
after stopping the time set up beforehand in the location, if each driving shaft arrives at a 
synchronousr-control starting position. In that case, servo parameters, such as a lowering speed 
and a location loop gain, etc. are changed into the value for processing set up beforehand, and it 
moves. In addition, if it arrives at a minimum location, predetermined time maintenance of the ram 
2 will be carried out. 

[0038] T1 1 : termination of processing raises each shaft independently to a synchronousr-control 
starting position. In addition, when the deflection of each shaft becomes beyond a reference value 
at the time of processing termination, it goes up, performing torque limitation. Moreover, the rate 
and servo parameter which were changed for processing are canceled. 

T12-T13: After each shaft goes up to a synchronousr-control starting position, carry out all 
driving shaft synchronizations, go up to an upper limit location at high speed, and stop in an upper 
limit location. 

[0039] Since it is made to be carried out before the minimum location of each shaft in bending 
amendment processing in the case of this example, it applies and is suitable when performing 
especially bending amendment with high degree of accuracy. 

[0040] In said each example, although the same mode shall perform an independent control and a 
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synchronousr control in the time of downward actuation of a ram, and lifting actuation, the 
example which combined these two examples is also possible as a previous example (or next 
example) is controlled at the time of downward actuation and a next example (or previous 
example) is controlled at the time of lifting actuation. 

[0041] In said each example, although what was applied to the bending brake which has the 
working speed of the high speed using an AC servo motor and a ball screw as a driving source of a 
ram was explained, this invention is applicable also to the thing of a type which uses a hydraulic 
power package and a cylinder as a ram driving source. 
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[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the front view of the bending brake concerning one example of this 
invention. 

[PrawJng_2] Drawing 2 is the side elevation of the bending brake of this example. 

[Drawing 3] Drawing 3 is the block diagram showing the control-system configuration of the 

bending brake of this example. 

[ Draw ing 4] Drawing 4 is the explanatory view of bending amendment processing of this example of 
operation. 

[Drawing 5] Drawing 5 is a flow chart which shows the processing flow of bending amendment 
processing of this example. 

[Drawing 6] DravyjngJS is a flow chart which shows the count flow of the passing speed at the time 
of independent joint control. 

[Drawing 7] Drawing 7 is the explanatory view showing the example of count of each axial passing 
speed. 

t^^awins 8] Drawing 8 is the explanatory view of the bending amendment processing concerning 
other examples of operation. 

[£Lrawing_9] Drawing 9 is a flow chart which shows the processing flow of the bending amendment 
processing concerning other examples. 
[Description of Notations] 

1 Fixed Angular Table 

2 Ram 

4 Die (Shimokane Mold) 

5 Punch (Top Metal Mold) 
7 Eight Side frame 

9 Support Frame 
10a-10d Ram driving gear 

1 1 a-1 1 d AC servo motor 

12 Timing Belt 

13 Ball Screw 
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14a-14d Linear encoder 
15 NC Unit 

16a~16d Servo amplifier 
1 7 Amendment Bracket 
18a-i8d Encoder 
20 Control Panel 
24 Control Panel 
26 Foot Switch 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 8] 
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